This study examines whether analysts' forecast revisions exhibited increased herding behavior following the adoption of Regulation Fair Disclosure. A recent model by Arya, Glover, Mittendorf, and Narayanamoorthy (2005) projects that one potential consequence of Regulation Fair Disclosure might be increased herding by financial analysts, although previous studies examining the economic consequences of Regulation FD have not found any averse consequence for investors. We examine financial analysts forecasting behavior before and after the adoption of Regulation FD in order to test the Arya et al. model. Our general finding is that increased herding behavior cannot be detected among either the firms most directly impacted by Regulation FD (those which used to hold closed press conferences), or those least affected (firms that did not hold such conferences).
I. Introduction
The U.S. Securities and Excha nge Commission (SEC) issued Regulation Fair Disclosure (hereinafter Reg. FD) in October 2002, effectively prohibiting companies from making material disclosures selectively to certain financial analysts and institutional investors without making the information available to the general public at the same time. The regulation has raised a number of issues which have been actively debated and researched (Heflin, Subramanyam and Zhang 2003; Eleswarapu, Thompson and Venkataraman 2004; Irani and Karamanou 2004; Shane, Soderstorm and Yoon 2001; Bushee, Matsumoto and Miller 2004) . For example, Bushee, Matsumoto and Miller (2004) provide evidence that "Reg. FD had some impact on firms' disclosure policies regarding the use and timing of conference calls", although the effects were small. They conclude that Reg. FD did not decrease the amount of information disclosed during the call period, and did not increase price volatility at the earnings announcement for closed-call firms as compared to open-call firms.
In a recent theoretical paper, Arya, Glover, Mittendorf, and Narayanamoorthy (2005) conclude that Regulation FD could potentially have the unintended consequence of increasing herding behavior among financial analysts in their forecasts of future earnings. Since no prior empirical study has specifically searched for the evidence of increased herding behavior of analysts' forecasts in the post Regulation FD environment, this study fills this perceived void in the literature.
Herding behavior refers to a tendency for rational decision-makers to change their interpretation of their private information in order to be closer to some consensus belief held by colleagues. As argued by Arya et al. (2005) , herding behavior by financial analysts can be detrimental to efficient markets because it limits the information available to the investor as individual analyst partially or fully masks their private information in order to move closer to the forecasts of colleagues. Requiring all firms to publicly disclose their information then has the potential to render the capital markets less efficient that they might otherwise be.
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In the sections which follow, we first discuss the literature on the incentives of analysts in updating forecasts and analysts' herding behavior. This is followed by the empirical research on the effects of Regulation FD, and the contribution of this paper to this literature. Subsequently, we present our methodology and findings. The conclusions of the paper are presented in the final section.
Analysts' Incentives for Herding and Regulation FD Effects
The literature on analysts' incentives in preparing forecasts is extensive. However, several themes can be identified which suggest different ways in which analysts might revise their forecasts in response to new information. For convenience, we have grouped the incentives into two categories: (1) financial motivation incentive and (2) analysts' herding behavior.
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The financial motivation incentive literature posits that financial motives such as the effect on the earnings of the analyst's brokerage firm employer (including investment banking relationships) and the analyst's personal compensation packages induce analysts to be optimistically biased in their earnings forecasts. This fairly extensive literature includes studies by Affleck-Graves et. al. 1990; Schipper 1991; Francis and Philbrick 1993; Lin and McNichols 1998; Maines 1995; and Dugar and Nathan 1995 . The empirical findings generally support the optimistic bias in analysts and the relationship between the degree of this bias and the financial incentives facing analysts.
The 'herding' behavior literature posits that analysts are motivated to use public information (such as the consensus forecast of their peers) to modify their private beliefs and issue forecasts which do not deviate too much from the existing consensus. Both theoretical and empirical studies (Scharfstein and Stein 1990; Stickel 1990; Shiller 1995; Bannerjee 1992; Trueman 1994) document the logic and the existence of a practice whereby analysts issuing an forecast after other analysts tend to drift towards the consensus in order to conform. Thus, the herding behavior literature posits that analysts who issue forecasts after other forecasts have been issued may yield to a tendency to shade any extreme opinions to conform to the consensus.
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Regulation FD was issued by the Securities and Exchange Commission as a way to even the information playing field. Economic theory suggests that expanded disclosures can reduce information asymmetry arising between the firm and its shareholders or among potential buyers and sellers of firm shares, and benefit firms by correcting any firm misvaluation and increasing institutional interest and liquidity for firm's stock (e.g., Diamond and Verrecchia 1991; Baiman and Verrecchia 1996) . For example, Diamond and Verrecchia (1991) find that credible commitments by managers to improve disclosure (i.e., increase the precision of public information about firm value) result in higher current stock prices due to reduced information asymmetry and increased liquidity. Frankel, Johnson and Skinner (1999) empirically examine conference calls as a voluntary disclosure medium, and provide evidence that firms holding conference calls tend to be relatively larger, more profitable, and more heavily followed by analysts; they also access the capital markets more often than other firms. Bowen, Davis and Matsumoto (2002) provide evidence that regula r use of earnings-related conference calls could present a selective disclosure problem if the public is not privy to these calls, even if conference calls tend to reduce both forecast errors and forecast dispersion.
The practice of selective disclosure that Regulation FD was intended to curb has its defense in the empirical literature. For instance, Tasker (1998) However, other empirical studies have found problems with selective information disclosure. Sunder (2001) find that "restricted-call" firms face higher information asymmetry
compared to "open-call" firms in the pre-Regulation FD period, while in the post-Regulation FD period, the differences in information asymmetry between two groups does not persist. Bushee, Matsumoto and Miller (2003) report that when firms provide additional information during conference calls, the precision of public information increases, resulting in enhanced analyst forecast performance.
The theoretical model by Arya, Glover, Mittendorf, and Narayanamoorthy (2005) The issue of whether the decrease in information disclosures following the implementation of Regulation FD persisted over a longer horizon (say over two or three years)
has not been addressed to our knowledge. Heflin, Subramanyan and Zhang (2003) and Bailey, Li, Mao and Zhong (2003) report that there was a significant increase in the number of voluntary earnings-related disclosures immediately after Regulation FD came into force. It is likely that this positive trend may have persisted. However, whether financial analysts herded their earnings forecasts in the post-Regulation FD period over a longer horizon has not been addressed specifically in the prior literature. This paper thus fills a void in the literature which has important public policy implications.
III. Tests for Herding Behavior Before and After Regulation FD

The measurement of analysts' herding behavior
Herding behavior is manifested when financial analysts' forecasts after a management forecast or interim financial report move consistently toward an emerging consensus. To evaluate such a movement, we relied partially on a methodology presented in Olsen (1996) blended with the "herding index' commonly used in the financial economics literature (see, for example, Lakonishok, Shleifer, and Vishny, 1992; Wylie, 2005) . Essentially, the approach used here is based on the premise that analysts' forecasts of a firm's earnings will be roughly normally distributed. Thus, the proportion of the total forecasts for a given firm after a significant event (such as after quarterly earnings announcements) that fall outside a 95% percent confidence
interval compared to what would be expected based on the normal distribution constitutes a measure of the degree of herding. More formally, the approach can be expressed as: Thus, DHI is the percentage of analysts' forecasts outside a 95% confidence interval.
Thus, its maximum value is 1.0 representing the extreme case where none of the forecasts falls within a 95% interval. The minimum value is zero which represents the case where all the analyst forecasts fall within the 95% confidence interval. Thus, DHI is decreasing with respect to increased herding behavior.
Because most conference calls are held simultaneously or right after quarterly or annual earnings announcements, analyst behavior after earnings announcements provides the strongest test for the potential effect of Regulation FD. Thus, in our sensitivity tests, we examine the change in DHI around quarterly earnings announcements in the PRE and POST Regulation FD period.
Methodology of Study
To evaluate the effect of the adoption of Regulation FD on herding behavior, we use both univariate and multivariate approaches. Both approaches rely on differentiating between firms on the basis of how they were affected by the adoption of Regulation FD. The firms least affected by the regulation are those firms that either did not hold conference calls in pre-Regulation FD period (denoted as NCC or no conference call firms), or held open conference calls during this period (denoted as OPC, or open conference call firms). The firms which were most affected by Regulation FD are those that held closed conference calls in the pre-Regulation FD period (denoted as CLC, or closed confe rence call firms) in this study.
Our univariate approach examines, using a generalized linear model approach, the statistical significance of the difference in means between the NCC, CLC and OPC firms in the PRE and POST periods. This approach ignores the possibility that any difference observed might have been caused by changes in other determinants unrelated to the adoption of Regulation FD.
Among these potential determinants, the most important are the following:
1. Quarterly Interval Dates (DUM1 to DUM7): Although we focus on the annual earnings forecasts, the accuracy of these forecasts increases as quarterly earnings announcements are made (Brown, 1997; Abdel-Khalik and Espejo, 1978) . Thus, given steady improvements in the annual earnings forecasts, the degree of dispersion and herding of forecasts can reasonably be expected to be affected. There are seven intervals of interest, including the periods before the four quarterly earnings release dates (designated DUM1, DUM3, DUM5 and DUM7), and the periods immediately after the first three quarterly earnings release dates (designated DUM2, DUM4 and DUM6). The inclusion of six dummy variables to represent these intervals provides a means to control for this known effect.
2. Number of Analysts (N_ANALY): From a purely statistical standpoint, the reliability of the estimates of DHI is likely to be affected by the number of observations available for computing the measures. Since the number of analysts following different companies may change following in the years after the adoption of Regulation FD, it is reasonable to include as a control variable the number of analysts following the companies in the sample.
3. Age of Forecast (AGE): It has been well-established in the literature that earnings forecast accuracy is in part dependent on the age of the forecast. Consequently, some of the forecast dispersion (and related measures like DHI) are also likely to be affected by the age of the forecast aggregated to construct the measures.
Changes in Historical Earnings Stability (HES):
Obviously, one factor that could affect changes in DHI is a change in the macroeconomic environment in which earnings are predicted by analysts. I/B/E/S computes and reports a Historical Earnings Stability (HES) measure that reflects the volatility (standard deviation) of quarterly earnings over the past five years.
Given the above reasoning, the multiple regression equation estimated to evaluate the effect of Regulation FD on analysts' herding behavior can be written as: To evaluate whethe r Regulation FD had an effect on the herding index, the following three tests are performed: Test 1: β 11 < 0 à Existence of overall herding effect in the POST period compared to the PRE period. (Note that DHI is decreasing in the herding effect, so a negative coefficient indicates more herding in the POST period.)
Test 2: β 15 < 0 à Incremental effect of Regulation FD on the previously CLC firms in the POST period.
Test 3: β 14 = 0 à Regulation FD has zero effect on the previously OPC firms in the POST period.
Test 1 evaluates whether herding behavior among analysts was higher in the POST Regulation FD period. Tests 2 and 3 evaluate whether Regulation FD had a differential effect on both CLC and OPC firms in the POST period as compared to the PRE period. As argued earlier, the CLC firms should be most impacted by Regulation FD, assuming that they continued to hold conference calls which are now open to the general public. If these tests are all supported in the hypothesized directions, then the evidence supporting the theoretical results of Arya et al. (2005) would have been found. If not, then the potentially adverse effect of Regulation FD would be found not to have materialized.
Sample Selection
The sample used for this study consists of firms listed by Bestcalls. We acknowledge that this identification process may result in the misclassification of some firms which held conference calls in the prior years but not in 1999. Moreover, the conference-call status of these firms in the post Regulation FD environment is not known. In spite of these potential limitations, our classification procedure has value in that it allows the effect of Regulation FD on firms whose conference-call status was known to be evaluated in a cleaner fashion that would be the case otherwise. 
IV. Results
Univariate Results
Table 1 presents summary statistics on the variables of interest in the study. Panel A of Table   1 presents the summary statistics for the full sample in the PRE period, and Panel B shows similar statistics in the POST period. ******************************************** Insert Table 1 here ******************************************* A comparison of the results in Panel A of Table 1 shows no significant differences between the NCC, OPC and CLC groups in terms of the average number of analysts following the firms 9.26, 11.87 and 10.05 respectively. Similarly, there are no noticeable differences among the three groups with respect to the average age of the annual earnings forecast (AGE), the historical earning stability (HES) of the firms in the samp le, or the degree of herding of the forecasts (DHI).
Similarly, a comparison of the results for Panel B of Table 1 shows similarities between the NCC, OPC and CLC groups. The average age of the forecast, the number of analysts following the firms, the historical earnings stability measure, and the degree of herding index all appear to be fairly close across the three groups.
Turning now to the comparison of DHI across the PRE-and POST-FD periods, we conduct formal statistical tests to see if there are significant differences across the two periods. Table 2 presents the results of these formal statistical tests. ******************************************** Insert Table 2 here ******************************************* Panel A of Table 2 presents the results obtained when all firms with data available are used in the analysis. Across all three classes of firms, the mean DHI is 54.4 percent in the PRE period, and 52.7 percent in the POST period. The row-wise 2-way mean comparison of means using the Bonferroni t-test shows a critical value of 1.96 which is significant at an alpha significance level of 0.05. This is further confirmed by the Type III ANOVA test which yielded an F-ratio of 17.22 and a significance level of less than 0.001. Thus, DHI is found to be significantly lower in the POST-FD period compared to the PRE-FD period. Since DHI is inversely related to the degree of herding behavior, this finding is consistent with the interpretation that, before controlling for the impact of the control factors, there appears to be higher herding behavior among analysts in the POST period compared to the PRE period. Table 2 relates to the relationship between the NCC, CLC and OPC categories. Across the PRE and POST period, NCC firms had a lesser degree of herding, since the DHI is 54.6 percent compared to 52.7 percent for CLC and 49.6 percent for OPC firms.
Ancillary results reported in
The 3-way comparison of means across the columns indicates these differences to be significant, implying that there is lower herding of forecasts in the NCC group. However, the greatest herding of forecasts appears to occur in the OPC group, which is consistent with the intuition gained from the Arya et al. (2005) that openly available information from management might cause analysts to discount their own private information and move closer to the consensus forecast. In contrast, when there is no information available from management (NCC), or if information is disclosed selectively (NCC), analysts are apparently forced to rely more on their own private information.
Panel B presents results when the sample is restricted only to firms with continuous data over the entire period. These results are very close to the results reported for Panel A, so the findings reported earlier apply here as well. There appears to be less herding of analyst forecasts overall in the PRE period compared to the POST-Regulation FD period. Furthermore, across both periods, there is less herding in the NCC group and the most herding in the OPC group. 
Multivariate Results
Despite the rather interesting findings from the univariate analysis, the question still remains whether the tendency for financial analysts to herd their forecasts was greater following the adoption of Regulation FD. Because the univariate tests do not control for the influence of other extraneous factors, it is possible that the results found are driven by other factors other than the adoption of Re gulation FD. To evaluate this possibility, the multivariate model presented in Equation (2) is estimated. The results are presented in Table 3 below. ******************************************** Insert Table 3 here ******************************************* Panel A of Table 3 presents results for the full sample, and Panel B for the sub-sample of firms with continuous data for the two periods. In both sets of results, the following results can be observed. First, AGE and N_ANALY have significant positive influence on the DHI observed. Thus, older forecasts and increases in the number of analysts covering the firm are associated with an increase in DHI (i.e., less herding of forecasts). Second, after controlling for AGE, the release of quarterly earnings tends to be associated with an increase in DHI. That is, there is less herding after quarterly earnings are released over the course of the year. This is shown by the increasing magnitude of the dummy variables representing the first quarter (DUM1 and DUM2), the second quarter (DUM3 and DUM4), and the third quarter (DUM5 and DUM6).
Third and most important, the adoption of Regulation FD had no statistically discernible effect on the tendency of analysts to herd their annual earnings forecasts. This is shown by the fact that neither POST_FD nor POST_OPC and POST_CLC have statistically significance coefficients in either Panel A or Panel B of Table 3 . Thus, the earlier finding from the univariate analysis of the possible influence of Regulation FD on analysts' herding behavior can be attributed to the lack of control for extraneous influences between the two periods.
Robustness Tests
To evaluate the sensitivity of our results to changes in the assumptions, we reestimate Equation (2) using a 90% confidence interval in place of the 95% interval used in Equation (1) to derive the DHI measure. The results reported in Table 3 are not affected qualitatively, so the detailed results are omitted.
In additional sensitivity tests, we separate the continuous-period sub-sample into three groups based on the quarterly earnings. Thus, Quarter 1 represents the annual earnings revisions around the first quarterly earnings announcements, Quarter 2 represents the revisions around the second quarter's earnings announcement, and so forth for the Quarter 3. We then estimate a modified form of Equation (2) with the dummy variables (DUM1 -DUM6) omitted, and use seemingly unrelated regressions technique to estimate the parameters. This approach allowes possible differences in analysts' herding behavior over the course of the fiscal year to be more closely observed. We have omitted the tabulated results for the sake of brevity, but they are qualitatively the same as the findings reported earlier. Thus, the conclusion that Regulation FD does not have any discernible impact on analysts' herding behavior when other factors are controlled appears to be fairly robust.
V. Conclusion
We have examined the hypothesis that Regulation Fair Disclosure could, theoretically at least, impact the behavior of financial analysts by encouraging them to discard their own private information and herd their annual earnings forecasts towards the consensus forecast. Although our univariate tests appear to support this conclusion, our multivariate tests find that, after controlling for other factors, Regulation Fair Disclosure does not appear to have had any independent effect on analysts' herding behavior in the POST-FD period.
The primary public policy implication of our findings is that the decision by the Securities and Exchange Commission to promulgate Regulation Fair Disclosure does not have the potential unintended consequence of inducing analysts to herd their forecasts. While this does not assuage the fear that Regulation FD could have other potential adverse consequences, at least with respect to analysts herding behavior, our results should lay that concern to rest. 2 We have ignored a third set of studies dealing with cognitive style of information processing as having no direct bearing on this study. The literature on the effect on different styles of cognitive processing on the accuracy of forecasts has tended to attribute differences in accuracy among analysts to a combination of experience and cognitive processes such as information search and retrieval strategies (Anderson, 1988; Biggs, 1984; Bouwman et al., 1987; Hunton and McEwen, 1997) . Hunton and McEwen (1997) , for example, found that analysts who employ a directive information search strategy tended to be more accurate that those who use a sequential information search strategy.
3 Human herding behavior has an extended literature spanning both economics (e.g., Scharfstein and Stein 1990) , and finance (e.g., Trueman, 1994; Graham, 1999) .
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One notable difference from the Panel A results is that, in the TypE II ANOVA tests, the interaction between PERIOD and CLASS is significant, whereas this was not significant in Panel A. Comparing the results in Panels A and B of Table 2 , the lower DHI results across all three groups in the POST period stand out.
